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Every three or four months, dozens of communities in Puebla, Tlaxcala, and México states receive
alerts from the federal disaster center Centro Nacional de Prevención de Desastres (CENAPRED)
to watch for possible eruptions from the Popocatépetl volcano, also known as Popo. These alerts,
which apply to about 60,000 residents in 42 communities bordering the volcano, are issued every
time the volcano starts to rumble and/or exhale smoke. The volcano, which has kept area residents
on edge for generations, is now also a source of economic development. Area researchers have
discovered that ash from Popo is a good source of material to treat the denim cloth used for blue
jeans, which could provide a new source of income for residents of nearby communities.
Some of the alerts and actions have been more urgent, but most advisories fall in CENAPRED’s
yellow category. Phases 1 to 3 of the yellow category are intended to notify residents that the
volcano has exhibited sufficient activity for communities to remain alert. On very rare occasions,
the alerts have moved to the red category. In 1997, for example, a small but intense eruption forced
authorities to implement the red alert for a few hours, although no evacuations were required.
While the communities surrounding the volcano are constantly on edge, Popocatépetl has not had
a full eruption since around 800 A.D. Still, mild to moderate activity has occurred since that time,
with some of the more active eruptions taking place in 1519 and possibly 1663, said the Smithsonian
Institution. A period of relative quiet occurred in the 1950s through the 1980s, but the recent spate of
activity began in the 1990s, prompting authorities to develop the plan of action currently in place.
Even though the advisories are most frequently issued for the communities in the immediate
vicinity of the volcano, a task force has been set up to coordinate emergency actions should an
eruption affect a much broader area that includes Mexico City. This task force, known as Operativo
Popocatépetl, includes officials from the states of Puebla, Tlaxcala, México, and Morelos, and the
Federal District. One of the task force's main functions is to develop and implement evacuation
strategies. The volcano, which separates the Mexico and Puebla Valleys, is 70 km from Mexico City
and 60 km from the city of Puebla.

Federal agency prepares residents for evacuation
Residents say they have been trained to prepare for quick evacuations, especially when the disasterprevention agency implements phase 3 of the yellow alert, when the volcano is exhibiting explosive
activity that is considered medium to high.
"[The families] are aware that when they start hearing the bells, they have to gather at the central
square so they can be transported to shelters," Néstor Torres, a resident of Benito Juárez de Santiago
Xalitzintla in Puebla state, said in an interview with CNNMéxico. "What you have to recognize is
that there are many stubborn people who won’t leave their homes."
Mobilizing the residents has been a complicated task despite the clearly designated plan of
action. For example, in February of this year, when the volcano began to exhibit unusual activity,
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CENAPRED recommended that residents not enter an area bound by a radius of 12 km from the
volcano. This directive was easier to follow for most residents of the communities of Santiago
Xalitzintla in Puebla, and Paso de Cortés and San Pedro Nexapa in México state, which lie outside
the radius. But other communities, such as San Pedro Benito Juárez and the municipality of Atlixco
were physically inside the radius, so, even though there was no official evacuation, the residents of
those communities had to leave their homes.
There have been recent instances when evacuations were required, including in 2000. "State and
municipal authorities made the decision on which communities were to be evacuated," said a report
from CENAPRED. "This means that some communities outside the security radius were moved to
shelters because of the decision from some mayors. All in all, nearly 41,000 people were asked to
abandon the area."
The volcano created nervous moments in May and July 2013, when CENAPRED raised the advisory
to phase 3 of the yellow alert because of a series of explosions and exhalations coming from the
volcano. The ash and smoke emanating from the volcano forced Aeroméxico and United Airlines to
suspend flights to and from the Hermanos Serdán International Airport in Puebla City in May. The
airlines took the preventative measure because ash can be carried into the intake of engines, leading
to engine failure.
Airlines and aviation authorities again took action in mid-July, when the volcano started to show
signs of increased activity. On July 16, Aeropuertos y Servicios Auxiliares (ASA) announced that
flights between the Puebla airport and Monterrey (Aeroméxico), Dallas (American Airlines), and
Houston (United Airlines) had been cancelled because of increased volcanic activity. The smoke
also affected nearby airports, with Alaska Airlines canceling its flights between Mexico City and Los
Angeles that day. Airlines also had to modify their schedules flying in and out of the Toluca airport
in México state.

Volcanic ash could support economic development
The activity from Popo is providing another option for nearby residents: economic development.
The Instituto Tecnológico de Estudios Superiores de Monterrey (ITESM), Puebla campus, has
discovered that volcanic ash is an ideal product for use in final treatment of denim cloth, used to
manufacture blue jeans and other apparel.
ITESM researcher Said Robles Casolco said volcanic ash is a much cheaper and more effective
substitute for the pumice stone, which is used to soften denim and give it a worn-out look.
The research team, led by ITESM student Sergio Castillo Romero, has filed a petition with the
Instituto Mexicano de la Propiedad Industrial (IMPI) to patent the procedure to treat denim with
volcanic ash, which allows producers to manufacture cloth without having to use large machines.
Robles Casolco said the use of volcanic ash instead of pumice stone could cut the cost of production
of blue jeans in half, which in turn would reduce the cost of the final apparel.
The Indian Textile Journal says the use of pumice stone carries some risks for manufacturers,
especially wear and tear of the material. "Denim is required to be washed several times in order to
completely get rid of the stones," said the publication. "The process of stone-washing also harms
big, expensive laundry machines."
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ITESM researchers are also experimenting with other uses for volcanic ash, including cosmetics,
toothpaste, soap, and other products.
Robles Casolco, a member of the Sistema Nacional de Investigadores (SNI), said ITESM would be
working closely with residents of Santiago Xalitzintla, San Pedro Benito Juárez, San Nicolás de los
Ranchos, and other communities to collect and preserve the volcanic ash.
"We will propose to the residents of the communities at the foot of the volcano to create banks to
collect and store volcanic ash, giving textile companies a place to acquire the material," said the
ITESM professor.
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